skinned, low-angle fold and thrust tectonics, and backthrusting on a low-angle flexurally more rigid plate [Watts et al., 1995] . EET values differing by 1.5 times within a 200 kilometers range are noticed in the Himalayas and Ganga basin [Lyon-Caen and . In the Apennine foreland basin system, Royden et al. [1987] showed that the differences within subduction processes, foreland basin and thrust sheet geometry can be related to the segmentation of the lithosphere with uniform EET. In the central Brazilian Shield, Stewart and Watts [1997] calculated variable EET of > 85 km on the craton that decreases to < 25 km beneath the thrust sheets. In the central Brazilian Shield [Stewart and Watts, 1987] , the EET variations are not uniform and not strike parallel to the thrusting.
At a site of a Pliocene-Recent continental-arc collision, the northern Australian continental lithosphere along the Banda orogen [Warris, 1973] one observes significant variations within different elements of plate-boundary interactions, e.g., strain partitioning, structural style, geometry of the foreland basin and the adjoining accretionary prism, and presence of back-thrusting. In this study, we attempt to find a relationship between variations in EET (down dip and along the strike of the thrust sheets) and different plate boundary observations found during the juvenile stages of continental collision tectonics. We perform elastic half-beam modeling along 15 profiles ( Higher EET values on the continental slope will resist subduction and can shift the locus of present-day strain accommodation to the forearc region during the continental-arc collision. Similarly, higher EET continental lithosphere beneath the orogen can also aid in the detachment of the shallow parts of continental lithosphere from the oceanic lithosphere already subducted. A buoyant, detached continental lithosphere could stop the subduction. [ 1996] is shown in (Figures 2 and 3) . The northern Australian continental lithosphere since Pliocene is assumed to bend under the weight of the Banda orogen acting as a surface load (Figure 9) . Ideally, using the Plioquaternary sediments from shelf to slope along with Banda orogen sediments would be a more accurate description of surface load. However, Plioquaternary sediments are only few hundred meters thick compared to 1 Os of kilometer thick Banda orogen [Snyder et al., 1996] . The Banda orogen acts as a major contributor to the surface loading. We only have limited information regarding the thickness of Plioquaternary sediments on the shelf when compared to the total area covered by our study (Figure 6 ). We do not have any detailed sedimentary thickness information on the slope. To perform a regional EET analysis from Roti to Kai plateau, we need to be consistent for comparison. In elastic half-beam modeling, a subsurface loading component is only invoked when Small-wavelength gravity anomalies over the shelf of the northern Australian continental lithosphere arise from the presence of horst and graben structures (Figure 1 ) and igneous rocks related to Late Devonian-Early Carboniferous and Jurassic rifling [Anfiloff, 1988] . Also, crustal heterogeneities at longer wavelengths and tectonic deformation other than continental subduction mask the gravity signature of the flexed Moho. The seismic refraction data TROUGH [Bowin et al., 1980] show that the crustal structure below the northern Australian continental shelf and slope is homogeneous. We assume that the changes in dip angle in the continental slope seen on the marine 3D complete Bouguer gravity anomalies are mostly due to variations in EET due to a simple crustal model of a flexed Moho. For intra-crustal density contrast to be incorporated in our study, one has to have a detailed structural and stratigraphic knowledge of the entire study area. (Figure 1) . That is how we estimate the width of the Banda orogen and the starting estimate for the northern limit for by two-fold for the same flexural rigidity. However, we keep most of the parameters fixed in our modeling (Table  1) . We assume that the elastic properties of the northern Australian continental lithosphere were nearly uniform along the Banda orogen prior to continental subduction. If there were significant changes in the properties of the northern Australian continental lithosphere, one would notice those changes in the morphology of the today's continental shelf-slope (Figure 1) or at the base of the Plioquaternary sediments (Figure 7) . In one of the experiments for sensitivity analysis, we varied the EET values but not the triangular load and the point load. On the Australian continental shelf, even after adding +40 km to-10 km to the EET shelf values presented in Figure 11 , there is still a reasonable match to the seafloor. Interestingly, a variation of even-5 km from EET on the Australian continental slope and beneath the Banda orogen (Figure 11) point load needed for modeled response to match the data is numerically larger than the uncertainty associated with the point load estimation. On the eastern margin of the Banda orogen, the orocline ß can cause three-dimensional loading of the northern Australian continental lithosphere (Figure 1) . A 2D formulation of flexure may result in an over-estimation of EET by 30 % [Wessel, 1996] . The width of the triangular load used for elastic half-beam modeling near the eastern margin of the Banda orogen is less than the width of the triangular loads used for modeling in other regions (Figure 12) . Therefore, the contribution of the Banda orogen near Aru Island as a surface load is perhaps not as a cylindrical mass but more like a thin shell validating 2D approximation.
FAILURE AND TECTONICS: TIMORE-TANIMBAR-ARU TROUGH

Modeling Marine Complete $D Bouguer Gravity
Anomalies
The theoretical Bouguer gravity anomalies for a flexed Moho are created from the density contrast given in Table  1 There is no evidence for complete slab break-off of the Australian lithosphere on a regional basis that would have resulted in a cessation of arc volcanism along the Banda Arc (Figure 1) . A partial slab break-off on a regional scale is possible based on the evidence from seismic tomographic images (Figure 4) .
If the subducting continental lithosphere has lesser inelastic failure and retains higher EET values, it not only resists subduction but perhaps also aid in the detachment of the shallower parts of continental lithosphere from the oceanic lithosphere after the continental subduction (Figures 4) Continental lithosphere under normal crustal thickness and not weakened significantly by prior rifting can be very rigid. Almost the lack of forearc basin north of central Timor Island is due to increased shortening by higher EET lithosphere on the slope and beneath the orogen. Higher EET on the slope and beneath the orogen is capable of supporting more surface load and facilitating the formation of doubly-vergent orogens. On the continental slope and beneath the orogen, even an EET increase of-15 km shifts the present-day strain partitioning to the forearc basin. Comparing end-point load in elastic half-beam modeling and seismic tomography leads us to speculate that slab pull does not contribute to the formation of Timor Trough in the vicinity of central Timor Island.
